Abstract
generation investment but also the benefits associated with network development. • the dispatch of generation in the most economic way to meet demand (subject 136 to the maintenance of adequate reserve) making effective use of hydro power. 
Detailed design considerations

159
The primary objective of the study was to examine the performance and relative 160 costs and benefits of a "dual-use", multi-terminal, interconnected offshore network 161 (roughly shaped as an "H" and thus referred to as the H-grid) when compared with 162 network arrangements that bring offshore wind directly to shore in a radial pattern 
Transmission system protection and control 207
It is assumed that long, cable-based transmission networks will be built using HVDC 208 technology and it is further assumed that a multi-terminal HVDC network will be There is a category of generation, such as energy from waste and some combined 269 heat and power plant, which is non-dispatchable and since much of this to date has 270 been "invisible" to the TSO it is treated non-stochastically in the model. 
Other considerations 299
The study was not designed to consider the full investment costs associated with volumes. To be incorporated in the cost-benefits analysis, these quantities need to be 314 given reference values, the choice of which is often controversial. In the framework 315 of this study, it will be further shown that a parametric approach allows conclusions 316 to be drawn that remain robust for a very wide range of assumptions. 
374
Since physical processes such as wind speeds are known not to be actually 375 stationary (it is unlikely that, in a given location, the statistical distribution of speeds at 3 PM is exactly the same as at 3 AM), the modelling for time- In the framework of this study, different sources were used for the parameters listed 391 above regarding wind speeds and wind power levels. 
Comparison of output metrics 474
For each of the network configurations, the primary output metrics considered were: Table 4 for the network cases The new offshore wind capacity has the effect of increasing total wind generation in some instances, be interpreted as green energy making way for thermal power 502 that cannot easily be scheduled off because of minimum power stability constraints.
503
The fact the H-grid reduces spilled energy by a large amount can be interpreted as a 504 side-effect of its being able to foster exchanges between the main interconnected 505 areas more efficiently than the other structures. This curtailed energy represents 1% 506 of total wind production while unsupplied energy, at 5TWh, is ~0.1% of total 507 demand.
508
Column 3 shows the effect of adding 3GW of additional point-to-point capacity, 509 giving rise to an increase in usable wind production of 1TWh, while in the H-grid 510 case (column 4) the increase in wind production is significantly greater at 9TWh.
511
The net effect of adding offshore wind is to reduce CO 2 emissions intensity by 
Effects of merit order reversal 522
It might plausibly be argued that the increasing carbon emissions evident when more 523 interconnection capacity is added can be obviated by a change in the merit order of 524 fossil fuelled generation. In the absence of market driven changes to the prices of 525 gas, coal and lignite, this could be effected through an appropriate CO 2 price. The 526 reverse merit order results are shown in Table 5 in terms of differences from the 527 results for the "forward" merit order case. Other The first row of The operational cost difference shown in Table 6 
Future work 642
Through advanced modelling of the European power system, the work to date has 643 provided insight into the value that additional offshore network capacity can bring 
